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SNS Raw Event Data

Simple file with 8-bytes per event
4-byte integer time-of-flight (100 ns)
4-byte integer pixel id

Data saved in simple binary file

Data sent out on local network



Advantages of Event Data

Conventional histogrammed data often must be rebinned
-no correct way to rebin

Event data can be easily histogrammed & re-histogrammed
to whatever set of bins are needed. NO RE-BINNING.

Event data can be easily binned in whatever space Is
ultimately required, "d", |Q]|, (Qx,Qy,Qz), wavelength, etc.

Simple raw event data file format can be streamed from disk
very rapidly (roughly 10s of millions events per second)

Preserves full resolution of the acquired data
( equivalent to 160,000 time bins for 60 Hz source )

Live data format at the SNS is same as raw event data file,
so can easily handle live data



Simple Event Mapping Strategy

Build tables of mapping information with
one entry per pixel

Mapping tables for d, |Q|, (Qx,Qy,Qz), wavelength, etc

For each event, use pixel id as index into mapping table,
and use time of flight to get actual value

Requires just a few floating point operations per event

Same underlying class used both for powder and single
crystal diffraction



PG3 /| SNAP Powder Experiments

Map each time-of-flight event directly to “d”

Use either "d-space map file" or instrument geometry
iInformation

Time-focusing done "automatically" since conversion to d
done with different constants for each pixel

Can also map to (Qx, Qy, Qz), wavelength, |Q|, etc

Fast: More than 50 million events per second using four
Cores with data in disk cache

Limited by disk access time



Operator to Map Raw Events to “d”

Event File Name
DetCal File Mame
Bank File MName

Mapping File Mame

First Event to Load
NMumber of Events To Load
Min d-spacing

Max d-spacing
Logarithmic BEinning?
Length of First Interval
NMumber of Bins

Use o Map File?

d-space Mapping File
Get Ghost Histogram?
Chost Information File Name

NMumber of Ghost IDs
Mumber of Ghosts per 1D

Operation Make_d_DataSet
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Image View of SNAP Data, 18 Banks, 1.18 million Pixels

File Edit View Options Help
r14SMAP_3015_d -spacing

rMapped events to d using instrument geometryformed histogram one Data block per bank.
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Image Data
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2| Counts 1,250.104
Z|| ColRow 1.1
Channel 2,173

i Timetus) 11,525.323
2| imidy 3.579
rGraph Data
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SNAP Powder Data Mapped to Reciprocal Space




IsawEV

Built on same underlying classes as powder data

reduction

Maps events to (Qx, Qy, Qz)

Provides scatter

nlot of events in reciprocal space

Uses flexible und

erlying histogram that can be aligned

with the reciprocal lattice

Supports SCD Initial Data Reduction
find peaks, index peaks, choose conventional cell,

Integrate Peaks

, write peaks file

Export of slices of reciprocal space (in progress)



IsawEV Reciprocal Space Viewer | SCD Data

+ Reciprocal Space Event Viewer —. [0 X |~ Reciprocal Space Events for /usr2/DEMO/TOPAZ_1172_neutron_event.dat - O X
File View Help
Operations Position Info.
Filter Events Counts 4Ll.86
Integral, I/sigl 3549193, 185.32
Load Data
Weight Factor 056131
Find Peaks Detector Number 4
Intlex Pedlcs Column, Row (116, 92)
Peak Sequence Mumber 24
Cell Type
h,le,1 (-0.02, 2.00, -0.01)
Integrate Qx, 0y, 0z (-1.21, -0.77, 0.48)
Controls/Info QU Invidy, 1/d) 1.5052
d-5Spacin 0664383
Selected Point = g(ﬁ)
28(" 106.925292
[l i Times) 4980 6
Color Scale E{me\) 71.7698
Wavelength(d) 1.067622
Histogram Orienta...
Projectec HEL (-0.223, 2,907, 0.814)
Additional Views i) -147.199
Draw Options Tir() 57.082
+ Messages —adm|
QMapper set up for TOPAZ *l Save
Using Detector File: null
Using Spectrum File: null Clear
Please WAIT...

Loading fusr2 /[DEMO/TOPAZ_1172 _neutron_event. dat
Max Histogram Value : 118.43, Total Events: 250589 » |
Max Histogram Value : 11427 .78, Total Events: 23889593
Searching for peaks, PLEASE WAIT ...

FOUND 79 PEAKS

Starting long calculation. Please wait...

Indexed 71 out of 79 peaks to within 0.12 -4
2.407 2382 2,442 ©51966 61.848 62,463  10.36
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IsawEV Display of Peaks Found
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Part of Integrated Peaks File from IsawEV

0 NEUN DETHNUM

1

Al O e Ol )

1172 1
SEQN H

1 -0

2 -0

E !

4 0

3 -0

b 0

T

g8 -1

NEUN DETHUM
1172 2
SEQN H

9 1

10 2

11 1

12 1

13 0

14 0

1 2
NEUN DETHUM
1172 3
SEQN H
16 2

17 3

18 4

19 3

1 A

CHI

45.00 20,00 120.00 100000

LN o= & on O wno e

T
[

45.00

Lo T T L [ Y S W Y

CHI
45.00

N [ R W I L o

l:

L0 [ [ ) e W R Sy W |

20,00 120,00 100000

00D O = - hwur—

20,00 120.00 100000

B o= &hw =

FHI OMEGA MONCNT

coL
244,05
244,899
93.03
21,49
245,09
196,81
148,02
105,58

ROW
67.22
66.01
34.01

231.19
66.00
209,13
33521
164,56

CHAN

443,
223,
182.
139.
149,
134.
133.
122,

FHI OMEGA MONCNT

coL
90.67
230.03
56.78
78.37
116.88
215.04
165.16

ROW
197.87
125.79
155.03

2k
237.71
193.77
96.93

08
18
91
25
23
21
20
09

CHAN

223,
221,
133.
154.
146.
145.
133,

FHI OMEGA MONCNT

coL
83.22
187,21
236.69

7 A
2F 12

ROW
211.04
123,13

67.68

77.70
710 18

77
27
24
29
04
Q0
o8

CHAN

366.
309,
262,
204,

1824

86
43
16

13
a5

40,
40.
34,
40.
40.
40,
39,
39,

42,
42,
42,
43,
43,
43,
42,

45.
45.
46,
4.

AR

L2
318
336
989
549
337
Q37
937
588

L2
780
961
762
126
038
025
605

L2
863
B46
142

Q01
254

2_THETA
0.82310
0.82536
0.70561
0.40041
0.82548
0.63324
0.755894
0.56334

2_THETA
0.87018
1.09630
0.86288
1.00538
0.87482
1.02900
1.04006

2_THETA
1.19409
1.37503
1.47178

1. 24077
1 14575

Fad Tod ol bad Md e e

ad P Pad P el

AL

06130
.06191
.92084
12963
06178
86323
02367
.11442

AL

. 73148
. 71348
53463
00106
64233
62863
.810098

AL

49874
. 21860
24317
69922

AQiain2

|- - I - - O - - - -

- I - R - - I - Y - -

- I - R - I - R

WL

950315
LAT77598
#3911TL
. 297155
. 318647
. 286392
. 284244
. 260394

WL

LA82537
LAT2824
326822
. 329010
311320
311027
. 328453

WL

. 784112
661098
. 250624
435306

2Q2TED

Lo e e O e e o I e e e e e Y

o T e s O

D

.1878
. 5954
. 9660
7471
.3972
4589
. 3851
4684

3724
4537
. 3908
3414
3675
.3160
.3305

6974
2209
L4169
3744

QARG

IPK
5297
345
334
203
93
80
49
32

IPK
467
304
70
64
41
40
38

IPK
3413
H84
494

133
oA

INTI
76914. 20
3642.62
2297.59
2071.43
314,92
436,72
206,91
219,52

INTI
3705.62
1683.47

318.44
183.18
263.72

89.85
142,32

INTI
24805.11
6927.36
2145,18

641.68
wRA 28

5I0I

212.
39
46.
44,
L.
20,
dip 1f
14,

43
41
80
46
13
Q7
60
14

5ICI

qE;
Elh
1.
12,
13

8.
11,5

16
74
05
&)
31
87
25

5ICI

154,
81.
44,
24,

17

16
05
2]

10
a7

RFLG
500
500
500
500
500
500
500
500

RFLG
500
500
500
500
500
500
500

RFLG
500
500
500

500
Ty



Lessons Learned
Highly interactive viewers are extremely useful

Loosely coupled message based architecture worked
well in IsawEV

For maximum reuse put core calculations in simple
subroutine libraries!

Good: Operators (provide interface with ISAW
GUIs & Scripts)
Better: Wrapped Operators (have calculate method,

Inherit other methods)

Better Yet: “Operator Core” with operator itself auto
generated from static methods
(still uses specialized data structures)

Best: “Operator Core Core” Provide low-level static
method(s) in terms of simple data & arrays
Allows easy reuse by other software!!!



Method to Operator Wizard

File Help

rlnfurmatiun Method Info | Operator Info | Documentation

Select Class with static Method

| Browse View File

Select Method

Methods

Set GUI Info for Each Parameter

FArguments Param GUI

Prompt

Faram Mame

Init Value

Res Data type
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